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Sildenafil induces hyperalgesia via 
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DOCUMENT TYPE: 
LANGUAGE : 
CLASSIFICATION: 
ABSTRACT : 

Persistent stimulation of nociceptors and C-fibers by tissue injury causes 
hyperalgesia and allodynia by sensitization of nociceptors and facilitation of 
synaptic transmission in the spinal cord. The important 

participant in the inflammatory response of injured peripheral nerve may be 
nitric oxide (NO) . The aim of the present study was to test the sensitivity of 
PDE5 inhibitor sildenafil in chronic constriction injury (CCI) model 
a rat model of neuropathic pain. Sciatic nerve injury is associated 
with development of hyperalgesia 14 days after the nerve ligation. 
***Sildenaf il*** (100 and 200 ug/rat, i.t.) produced a significant 
decrease in pain threshold, which in lower dose did not alter the 
nociceptive threshold. The hyperalgesic effect of sildenafil was 
blocked by L-NAME and methylene blue (MB) , which on per se treatment showed 
antinociceptive effect in nerve ligated rats. The results from the present 
study indicated that the major activation of NO-cGMP pathway in the chronic 
constriction injury model of neuropathic pain. The aggravation of 
hyperalgesic response might be due to the increased cGMP levels resulting in 
PKG-I activation and its upregulation . 
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ABSTRACT : 

The invention discloses clear aqueous solns. of one or more bile acids and either 
an aqueous soluble starch conversion product or a non-starch polysaccharide. The 
solns. may be administered to a subject in conjunction with a pharmaceutical 
compound having a therapeutic effect in subjects with a neurodegenerative disease 
and/or a motor neuron disease. In some embodiments, the disease is amyotrophic 
lateral sclerosis . 
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ABSTRACT : 

The mechanism of intrathecal antinociceptive action of the phosphodiesterase 5 
inhibitor sildenafil was assessed in diabetic rats using the formalin 
test. Intrathecal administration of sildenafil (12.5-50 ug) 

produced a dose-related antinociception during both phases of the formalin test 
in non-diabetic and diabetic rats. Intrathecal pretreatment with 
N-L-nitro-arginine Me ester (L-NAME, nitric oxide (NO) synthase inhibitor, 1-50 
ug) , 1H- (1, 2 , 4) -oxadiazolo (4 , 2 -a) quinoxalin-l-one (ODQ, guanylyl cyclase 
inhibitor, 1-10 ug) , KT5823 (protein kinase G (PKG) inhibitor, 5-500 ng) , 
charybdotoxin (large -conductance Ca2+-activated K+ channel blocker, 0.01-1 ng) , 
apamin (small -conductance Ca2+-activated K+ channel blocker, 0.1-3 ng) and 
glibenclamide (ATP-sensitive K+ channel blocker, 12.5-50 jag), but not 
N-L-nitro-arginine Me ester (L-NAME, 50 ug) or saline, significantly 
diminished sildenafil (50 ug) -induced antinociception in 

non-diabetic rats. Intrathecal administration of ODQ, KT5823, apamin and 
glibenclamide, but not L-NAME nor charybdotoxin, reversed intrathecal 
antinociception induced by sildenafil in diabetic rats. Results 
suggest that sildenafil produces its intrathecal antinociceptive 
effect via activation of NO-cyclic GMP-PKG-K+ channels pathway in non-diabetic 
rats. Data suggest that diabetes leads to a dysfunction in NO and 
large-conductance Ca2+-activated K+ channels. Sildenafil could have 
a role in the pharmacotherapy of diabetes-associated pain. 
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ABSTRACT : 

In the literature, the pro- or antinociceptive effects of nitric oxide (NO) and 
cyclic guanosine monophosphate (cGMP) are discussed controversially. Our laboratory 
and others have reported that in the spinal cord a local 

lack of NO has an excitatory action on the ongoing (background) activity of 
dorsal horn neurons. Here, we tested the hypothesis that this effect of NO is 
mediated by cGMP and that part of the controversy is due to differences in the 
spinal and supraspinal actions of both compds . In anesthetized rats, impulse 
activity of lumbar dorsal horn neurons was recorded, and blockers of NO- and 
cGMP- synthesis, as well as the phosphodiesterase 5 (PDE5) inhibitor 
***sildenaf il*** (which increases the cGMP level), or 8-Bromo-cGMP (a 
membrane permeable cGMP analog) were administered spinally or supraspinally . 
Topical superfusion of the spinal cord with a blocker of 

the guanylyl cyclase (ODQ) to reduce the cGMP level led to an increase in 
background activity of nociceptive lumbar dorsal horn neurons similar to that 
caused by L-NAME, a blocker of the NO synthase. Spinal superfusion with 
***sildenaf il*** or 8-Bromo-cGMP had no excitatory effect. In contrast, 
injections of sildenafil or 8-Bromo-cGMP into the third cerebral 
ventricle caused an increased background activity in lumbar dorsal horn 
neurons, while L-NAME and ODQ were ineffective. The results show that at the 
spinal level, a lack of cGMP and NO has an excitatory action on dorsal horn 
neurons, whereas supraspinally an elevated level of cGMP is excitatory. 
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ABSTRACT : 

The present invention is directed to nanoparticulate compns . comprising 
***sildenaf il*** free base. The sildenafil free base particles 
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wafer tray was then placed in a lyophilizer for 48 h to produce the final 
lyophilized wafer dosage form. 
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(nanoparticulate sildenafil free base compns.) 
INDEX TERM: Drug delivery systems 

(nasal; nanoparticulate sildenafil free base 
compns . ) 

INDEX TERM: Skin, disease 

(necrosis; nanoparticulate sildenafil free base 
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compns . ) 

INDEX TERM: Brain, disease 

(stroke; nanoparticulate sildenafil free base 
compns . ) 

INDEX TERM: Drug delivery systems 

(sustained-release; nanoparticulate sildenafil 

free base compns . ) 
INDEX TERM: Drug delivery systems 

(topical; nanoparticulate sildenafil free base 

compns . ) 

INDEX TERM: Tachykinin receptors 

ROLE: BSU (Biological study, unclassified); BIOL (Biological 
study) 

(type NK1, antagonists; nanoparticulate 



sildenafil free base compns . ) 
Monoamines 

ROLE: BSU (Biological study, unclassified); BIOL (Biological 
study) 

(uptake inhibitors; nanoparticulate sildenafil 
free base compns . ) 
Infection 

(viral; nanoparticulate sildenafil free base 

compns . ) 
Opioid antagonists 

(k -opioid; nanoparticulate sildenafil 

free base compns . ) 
Opioid antagonists 

(ja-opioid; nanoparticulate sildenafil free 

base compns . ) 

13598-36-2D, Phosphonic acid, alkylidenebis - derivs . 

ROLE: THU (Therapeutic use); BIOL (Biological study); USES 

(Uses) 

(Bisphosphonate; nanoparticulate sildenafil 
free base compns . ) 
146702-39-8, PEG vitamin E 

ROLE: THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(PEG vitamin E; nanoparticulate sildenafil free 
base compns . ) 
608094-65-1, PEG-vitamin A 

ROLE: THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(PEG-vitamin A; nanoparticulate sildenafil free 
base compns . ) 
330784-47-9, TA 1790 

ROLE: THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(TA 1790; nanoparticulate sildenafil free base 
compns . ) 
33507-63-0, Substance P 

ROLE: BSU (Biological study, unclassified); BIOL (Biological 
study) 

(antagonists; nanoparticulate sildenafil free 
base compns . ) 
10102-43-9, NO, biological studies 

ROLE: THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(donors; nanoparticulate sildenafil free base 
compns . ) 

9004-06-2, Elastase 9068-52-4, PDE 5 

ROLE: BSU (Biological study, unclassified); BIOL (Biological 
study) 

(inhibitors; nanoparticulate sildenafil free 

base compns . ) 
13 9755-83-2, Sildenafil 171599-83-0, 
Sildenafil citrate 

ROLE: PKT (Pharmacokinetics); THU (Therapeutic use); BIOL 
(Biological study) ; USES (Uses) 

(nanoparticulate sildenafil free base compns.) 
50-60-2, Phentolamine 56-81-5, Glycerol, biological 
studies 57-09-0, Hexadecyltrimethylammonium bromide 

57- 11-4, Stearic acid, biological studies 57-88-5, 
Cholesterol, biological studies 58-00-4, Apomorphine 

58- 22-0, Testosterone 62-49-7D, Choline, esters 
69-89-6D, Xanthine, alkyl derivs. 69-89-6D, Xanthine, 
derivs. 74-79-3, L-Arginine, biological studies 
79-06-1D, Acrylamide, quaternized derivs. 102-71-6, 
Triethanolamine, biological studies 112-00-5, 



Lauryltrimethylammonium chloride 122-19-0, Stearalkonium 
chloride 123-03-5, CPC 139-07-1, 
Lauryldimethylbenzylammonium chloride 140-72-7, 
Cetylpyridinium bromide 146-48-5, Yohimbine 151-21-3, 
Sodium lauryl sulfate, biological studies 288-32-4D, 
Imidazole, quaternized salts 506-59-2, Dimethyl ammonium 
chloride 577-11-7, Docusate sodium 593-81-7D, 
Trimethylammonium chloride, coco acyl derivs. 745-65-3, 
Alprostadil 1119-94-4, Dodecyl trimethylammonium bromide 
1119-97-7, Tetradecyltrimethylammonium bromide 1327-43-1, 
Magnesium aluminum silicate 1592-23-0, Calcium Stearate 
1643-19-2, Tetrabutylammonium bromide 2082-84-0, 
Decyltrimethylammonium bromide 2373-23-1, Dioctyl 
sulfosuccinate 2840-24-6D, Trimethylammonium bromide, coco 
acyl derivs. 5137-55-3, Methyltrioctylammonium chloride 
5350-41-4, Benzyltrimethylammonium bromide 7173-51-5, 
Dimethyldidecylammonium chloride 7281-04-1, 
Lauryldimethylbenzylammonium bromide 7631-86-9, Silica, 
biological studies 9000-01-5, Gum acacia 9000-30-OD, 
Guar, cationic derivs. 9000-65-1, Tragacanth gum 
9001-63-2, Lysozyme 9002-89-5, Poly (vinyl alcohol) 

9003- 39-8, Polyvinylpyrrol idone 9004-32-4, Carboxyme t hy 1 
cellulose sodium 9004-34-6, Cellulose, biological studies 

9004- 54-0, Dextran, biological studies 9004-62-0, 
Hydroxyethyl cellulose 9004-64-2, Hydroxypropyl cellulose 

9004- 65-3, Hydroxypropyl methyl cellulose 9004-67-5, 
Methyl cellulose 9004-99-3, Polyoxy ethylene stearate 

9005- 63-4D, Polyethylene glycol sorbitan, esters with fatty 
acids 9050-04-8, CM cellulose calcium 9050-31-1, 
Hydroxypropyl methyl cellulose phthalate 12441-09-7D, 
Sorbitan, esters 16962 -53 -ID, Trimethylammonium, halides 
16969-45-2D, Pyridinium, alkyl salts 17000-01-OD, 
Dimethylammonium, dialkyl derivs. 18186-71-5, 
Dodecyltriethylammonium bromide 19794-93-5, Trazodone 
25086-89-9, Vinyl acetate-vinyl pyrrolidone copolymer 
25301-02-4, Ethylene oxide -formaldehyde -4 - (1,1,3,3- 
tetramethylbutyl) phenol copolymer 25322-68-3, Polyethylene 
glycol 25322-68-3D, Polyethylene glycol, alkyl ethers 
26062-79-3, Polydiallyldimethylammonium chloride 
27195-16-0, Sucrose distearate 27321-96-6, Polyethylene 
glycol cholesteryl ether 28228-56-0, 

Decy ldime thy lhydroxye t hy lammonium chloride 28679-24-5, 
Dodecylbenzyltriethylammonium chloride 2 9454 -16- 8D, Sodium 
sulfosuccinate, dialkyl esters 29836-26-8, 
n-Octyl - p-D-glucopyranoside 31566-31-1, Glyceryl 
monoStearate 37318-31-3, Sucrose stearate 38443-60-6, 
Decyltriethylammonium chloride 52467-63-7, 
Tricetylmethylammonium chloride 55 0 08-57.-6, 
2-N,N-Dimethylaminoethyl methacrylate-vinylpyrrolidone 
copolymer dimethyl sulfate 58846-77-8, n-Decyl 
p-D-glucopyranoside 59080-45-4 , n-Hexyl-p-D- 
glucopyranoside 59122-46-2 , Misoprostol 59122-55-3, 
n-Dodecyl p-D-glucopyranoside 63722 -04-3D, alkyl 
derivs. 65059-43-0, Myristyl trimethylammonium methyl 
sulfate 69227-93-6, n-Dodecyl p-D-maltoside 
69984-73-2, Nonoyl p-D-glucopyranoside 74191-85-8, 
Doxazosine 78617-12-6, n-Heptyl -p-D-glucopyranoside 
81859-24-7, POLYQUAT 10 82494-09-5, n-Decyl 
P-D-maltopyranoside 85261-19-4 , Nonanoyl-N- 
methylglucamide 85261-20-7, Decanoyl-N-methylglucamide 
85316-98-9, Octanoyl -N-methylglucamide 85618-20-8, 
n-Heptyl -p-D-thioglucopyranoside 85618-21-9, 
Octyl - P-D- thioglucopyranoside 1013 97-87-9, 
Heptanoyl -N-methylglucamide 1063 92-12-5, Poloxamer 



110617-70-4, Poloxamine 119905-05-4, Delequamine 
171596-29-5, Tadalafil 178308-66-2, E-4010 212500-03-3, 
T-1032 224785-90-4, Vardenafil 283158-20-3, 
N-Tetradecyldimethylbenzylammonium chloride monohydrate 
292179-05-6, M-54033 292179-06-7, M-54018 329326-68-3, 
p-Isononylphenoxypoly (glycidol) 503178-50-5 , Benzyl 
di (2 -chloroethyl) ethyl ammonium bromide 630400-66-7, 
Lauryldimethyl (ethenoxy) 4ammonium chloride 63 0400-67-8, 
Lauryldimethyl (ethenoxy) 4ammonium bromide 634601-99-3, 
Decyldimethylhydroxyethyl ammonium chloride bromide 
844493-11-4 844493-14-7, EMD 221829 844493-16-9, EMR 
62-203 

ROLE: THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(nanoparticulate sildenafil free base compns . ) 
INDEX TERM: 9007-12-9, Calcitonin 

ROLE: THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(parathyroid; nanoparticulate sildenafil free 
base compns . ) 

INDEX TERM: 58-61-7, Adenosine, biological studies 

ROLE: BSU (Biological study, unclassified); BIOL (Biological 
study) 

(regulating agents; nanoparticulate sildenafil 
free base compns . ) 
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ABSTRACT : 
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ABSTRACT : 

The effect of phosphodiesterase (PDEs) 4 and 5 inhibitors after peripheral and 
spinal administration in the formalin test was evaluated using female Wistar 
rats of 7-8 wk. Antinociception was assessed by the formalin test. The local 
peripheral administration of the PDE4 inhibitor rolipram increased 
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Data suggest that PDE5 could be a target for development of antinociceptive 
drugs in the future. 
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